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Abstract: [Objective] To explore the organic carbon composition in lake sediments and the
influence on the composition of lake microbial communities. [Methods] We collected 81 sediment
samples from 29 lakes on the Qinghai-Tibet Plateau. The concentration of labile and
recalcitrant organic carbon in the studied lake sediments was determined after sulfuric acid
hydrolysis, and the correlation with environmental variables was analyzed. Meanwhile, the
diversity and composition of prokaryotic and fungal communities in the sediments and their
correlation with the concentration of labile and recalcitrant organic carbon were investigated by
Illumina sequencing and ecological statistics. [Results] The concentration of labile organic
carbon I (LOC I), labile organic carbon II (LOC II), and recalcitrant organic carbon (ROC) in
the studied lake sediments was 0.03-29.62 mg/g, 0.02-23.38 mg/g, and 0.64-75.72 mg/g,
respectively. ROC was the major component of organic carbon in the studied lake sediments,
accounting for 54.97%=+19.50%. Concentration of LOC I was significantly correlated with
elevation, and concentration of total nitrogen, total phosphorus, calcium ion, active calcium,
and iron (P<0.05). Concentration of LOC II was significantly correlated with concentration of
total nitrogen, calcium ion, and active calcium. ROC concentration was significantly correlated
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with elevation, concentration of total nitrogen, total phosphorus, calcium ion, and active
calcium. Among them, the concentration of calcium ion and active calcium was positively
correlated with the concentration of LOC I, LOC II, and ROC, suggesting that organic matter
binding with calcium may be an important mechanism for the preservation of organic carbon in
lake sediments on the Qinghai-Tibet Plateau. The alpha diversity of prokaryotic community
was positively correlated with the concentration of LOC I, LOC II, and ROC, while the o
diversity of fungal community was only positively correlated with ROC concentration. The
relative abundance of Alphaproteobacteria, Actinobacteria, Anaerolineae, Phycisphaerae, and
Rhodothermes was significantly correlated with LOC I concentration. The relative abundance
of Anaerolineae, Gammaproteobacteria, and Phycisphaerae was significantly correlated with
the concentration of LOC II. The relative abundance of Actinobacteria and Anaerolineae was
significantly correlated with ROC concentration. The concentration of LOC I significantly
affected both prokaryotic and fungal community composition in the studied lake sediments
with the variance explained of 1.1% and 0.3%, respectively. Environmental factors explained
7.2% and 3.9% of the variation in prokaryotic and fungal community composition among
samples, respectively, while spatial factors explained 14.6% and 6.4%, separately. The
contributions of stochastic process to prokaryotic and fungal community assembly were 50%
and 47%, respectively. [Conclusion] Organic carbon preservation in the studied lake sediments
was controlled by the chemical protection of iron and calcium. Organic carbon components
significantly affected the diversity and composition of prokaryotic and fungal community, but
the variance explained was low. Physicochemical variables, spatial factors, and stochastic
processes exhibited important influence on prokaryotic and fungal community composition in
the studied lake sediments. This study advances our understanding of organic carbon
components in sediments and their impact on microbial community composition in lakes.
Keywords: lakes on Qinghai-Tibet Plateau; sediments; labile organic carbon; recalcitrant
organic carbon; prokaryotic community; fungal community
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P A 13 mol/L H,SO4 ¥k shd % Jm, HEE T
ACH BB E 1 mol/L, FIFE 105 °CF/Kfi# 3 h,
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Figure 1

Concentrations of LOC I, LOC II and ROC (A) and their relative abundances (B) in the studied

sediment samples. The asterisks ‘*’ denote the significance levels of the Tukey’s HSD tests. *: P<0.05; **:

P<0.01; ***: P<0.001.
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Figure 2  Spearman correlations between the
concentrations of LOC I, LOC II and ROC and
environmental variables among samples. The
asterisks ‘*’ denote the significance levels of the
Spearman correlation. *: P<0.05; **: P<0.01; ***:
P<0.001.
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Figure 3 Spearman correlations between microbial diversity and environmental variables among samples. *:

P<0.05; **: P<0.01; ***: P<0.001.
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Figure 4 Spearman correlations between the relative abundances of prokaryotic and fungal communities
and environmental variables. The dominant prokaryotic and fungal communities (average relative
abundance>1%) were included in these correlation analyses, and the taxonomic classes of prokaryotes and
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Figure 5 Canonical correspondence analyses (CCA) of prokaryotic (A) and fungal community compositions

(B) and their influencing factors.
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Figure 6 Variation partitioning analyses (VPA) of prokaryotic (A) and fungal distribution patterns (B)
explained by environmental variables (E), organic carbon components (M), and spatial variables (D).
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Figure 7 Neutral community models of prokaryotic (A) and fungal communities (B). The ASVs that
occurred more frequently than predicted by the model are shown in green, while those occurred less
frequently than predicted are shown in orange. Blue dashed lines represent the 95% confidence interval above

and below the prediction.
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